Effects of intermittent and chronic calorie restriction on mammalian target of rapamycin (mTOR) and IGF-I signaling pathways in mammary fat pad tissues and mammary tumors.
Chronic calorie restriction (CCR) prevents mammary tumor (MT) development in rodents. We reported that intermittent calorie restriction (ICR) provides greater protection than CCR in MMTV-TGF-α mice. The mammalian target of rapamycin (mTOR) pathway is involved in MT development. Here the impact of ICR versus CCR on proteins associated with mTOR signaling in mammary tissues and MTs from MMTV-TGF-α mice was determined. Mice were enrolled at 10 wk of age into ad libitum-fed (AL), CCR, and ICR groups and followed until 37/38 or 73/74 wk of age. Time points 37 and 73 followed 3 wk of 50% restriction for ICR mice, while 38 and 74 followed 1 wk of refeeding of ICR mice. Calorie restriction reduced serum IGF-I levels except for older CCR mice. At 37/38 wk, calorie restriction decreased mTOR, p70S6K, HIF-1, EGFR, and Erk protein activation and increased p4EBP1 and VEGF in mammary fat pads. At 73/74 wk, both modes of calorie restriction lowered IGF-I protein expression levels and Akt activation in MTs and mammary fat pads, and CCR increased mTOR, p70S6K, p4EBP1, and HIF-1 expression. ICR had inconsistent effects on these proteins in older mice. These results indicate that mTOR signaling proteins are modulated by age and type of calorie restriction.